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(54)Title: METHOD OF WRITING SERVO SIGNAL ON MAGNETIC TAPE 



A method of writing servo signals on a magnetic tape. A diffraction element (14) receives a single laser beam (15) and provides a 
plurality of beams (16) traveling in predetermined directions.The beams (16) are passed through a convergence system (21) and emitted on 
those portions of a magnetic tape (1), where servo tracks are to be formed, while the magnetic tape is running at a predetermined speed. As 
a result, converged spots are formed and those portions are modified physically or chemically to provide a plurality of servo tracks (S), 
which extend along the length of the magnetic tape. 




10 



r- 



15 14 16 f S £ 



(57) Abstract 



(57)g#J 

-%:<DU—f\i°-J» (15) S:|5]$f^ (14) fcAlt • mM£^Xffij£1jfo 

temt*mL*<Dv-j* (i6) £#f>ju (i6) 
(2i) KAit • aig i? — 3j< h 7 v v <mm^wzw&tt\s%.~m% 
m&x^n-t^m.^T-y' (i). <o&u&k\z.%Mh%%x#v v^m-h 



PCTIC 












AE 




DM 




KZ 


ij^y^y 


RU 




AG 




DZ 




LC 


hs\«is7 


SD 




AL 




EE 




L I 


y tT-y-y^fjy 


SE 


X")x"7> 


AM 


T>V* -7 


ES 




LK 


*y • jy* 


SG 


A* 


AT 


3*--*hyr 


F I 




LR 




S I 




AU 




FR 




LS 




SK 




AZ 




GA 


Htfy 


LT 


y hmr 


SL 




B A 




GB 


%m 


LU 




SN 


•>z%1$>v 


BB 




GD 




LV 




SZ 




BE 




GE 




MA 




TD 




BF 




GH 




MC 




TG 




BG 


yT 


GM 


ifytrr 


MD 




TJ 




B J 




GN 




MG 




TM 




BR 




GR 


*y is* 


MK 




TR 




BY 


s<yjl — is 


GW 








TT 




CA 




HR 




Ml 




TZ 


^V-tf-7 


CF 




HU 


s^ytfy- 


MN 




UA 


7^7-ft 


CG 




I D 


jyh'Xisr 


MR 


y 


UG 




CH 




I E 


TAfcyvY 


MW 




US 




C I 




I L 




MX 




uz 




CM 


%j/ts~y 


I N 




MZ 




VN 




CN 


*® 


I S 




NE 




YU 




CR 


3^.^ • y * 


I T 


-r^yr 


NL 




ZA 




cu 




J P 




NO 




zw 




CY 




KE 




N2 








CZ 




KG 




PL 








DE 




KP 


4MB 


PT 








DK 




KR 




RO 


As— 7^7 







WO 00/49605 



1 



PCT/JP99/00689 



m 388 » 



WO 00/49605 PCT/JP99/00689 

2 

5I^f-^Ot- ^ ft ^r*t ii^fe&g^-f S C t TJita B Lfc 
±mm^~7(DMft%fab(D%1rftm&o° I9 0° *i«fcfc5<fc5fcR@0r 



WO 00/49605 PCT/JP99/00689 

3 

5 V-if tf~-A£>fti> 1 1 tf-i^^/^^i 2 £ N T^^ 

5 0 W^l^^^t < tfc«ft£ffifc^/l'* LTI1 YV0 4 W !f\ Y 

AGW-lf, YLF V-iffi^©^-^M&^V^r «NH, ffiJ3& 

oWibAVM^^rolSlg^^rtB^Y vo 4 i^-lPSrfflv^ £ £ 2\ ^7^-7° 

©If 1 4 «\ tr-A 1 5 U§ii« r t x\ Mfttt£j&£ 

-Al 6, 16,- • tr«$*5o ma»5lHltf*^t UTttlf-A#t&M<z>lE| 



WO 00/49605 PCT/JP99/00689 

4 

f e uyXM^ffi^^vx-c)Alt^^{^DT^ft-t-sri^Kt\ R£ 
*tz>m&\^ f e v^x«sfe-c^T^So f 0 i^xofiMf^ $i;tte* 

-IfjfcfflSflf/^ J (f-1ft6£fg&, I99l¥8^l 

£ , 4fe-f 0 1 (-*i-7fe^ 1 0 fcfctt 3 v — ■!?* tf— A 1 5 <z>£JE 

^t-tSf--^ h^^^^^tg^M^I^-rs 
APSIS'S 3 2 nm5r/flV>5 0 ^ IftT— A 1 5 <Dt — A&liilfljfO . l~lm 

£r7gj*L#5j&a»?>l h^^-^SfcD 1~1 0 0 n J, ^l:5~50nj 
f&Brt^#5BW:fc#vv£3&s#*Lv\, Mftthlzti, l~iookHz, 



WO 00/49605 PCT/JP99/00689 

5 

I— - iffcT— Al 5tefc--i^3fX/N>^l 2^^©^^^$^^, T-f 

< , *fcT^^/V7 ^^•7°!)XA13 TOfMSfftW 1:1-1:10 

T^/V7 a y t --fVXJxl 3 \z. J; o T W § tifd If t*— A 15(iK y 
h^-r ySoilJf^l 4iaitL, rtb^jiii-f-Si tX\ ®2J^i-J:5t 
I^-¥ffirt(^#SfflPa-e^*il$nfc^w©Mtr~Ai e, 16,.- 

r^D-rst, «-^s«ir-AWT?«)W^^i&-t45ntd>e>, wrasse & 

SflS. I— iff- A 1 5©#$l3fcH:l 5~3 0 0«t*fc5rtW|^|r 
#^»Jtr— Al 6tt, 3fe3*5fc2 0 fc*5tt5&3teH<'X£: LT© f 0 l/yX2 1 

22, • . j± % ffifemmx~mq&htc-m<Dmkmi\bLxB&&ti?> 0 

SSSftS:: #£3fc*#s> h 2 2l4^rai»{c»^| , t5 0 h 2 

2, 2 2ia©iwfiSB: % f e isisztD&j&vmf miffm^i 4^£5^— 
svftmft&mme (rad) ^©i, gp-bf x 0-c*^$tus o 

^yf2 2, 2 2ra©IHKifi, f 0vyXi!l]|fTi^l4i^ltI^t$r 



WO 00/49605 PCT/JP99/00689 

6 

5-£W£LV\ ft, f 6 WyX©I« f 10~5 0mmlltfc§ 
5o £<D»£\ iL&¥®<£taffltes a^x--7 = l©i|fS^I^^PU-r 1~1 5mm 

lRl-t?feSd»XttW#OJ&*r^«aaso 0 i90° *^&5£5i-'TOLT^T 

^Psfti*7#yb2 2, 2 2K©IRmiPb|J:«L<Jfe5o — 0 

tfJK^y^S, S|©f^-7fPslt Ps=Pbs ina^5 0 i 
3fe*#5>h2 2, 2 2PflCDraHP bi^Mtr, M£*T,fcf— ^?h^?/^S, S 
ll^^^fPstt, s ina§/J^<45, rtliaoT, — Stfefy^OffiUc 

2 m<omRi p b Rxmi&ziizy—tf hvvts, s m<D tr * ^ p s utis ex 



WO 00/49605 PCT/JP99/00689 

7 

*m w <n ism <^m at* t & z> - y©-i&m«f- y t - - 

So^ffilJi9f^So|Mlfil5Sr^fi!ti"5 (WW^k). (2) A^jKs' b22© 
R8l*l!:j;oraEfeBril3te*«Sr±IBffiJ(fc*fc^S*5 (fl^W&fb) #8tf?as 

i»?>#*.«rfiWj:#^ &m%^v Kit* flatJfcl-Sf* '-t> ^^f^LTfE 



WO 00/49605 PCT/JP99/00689 

8 

xMomtirXttft^XbX^o -kit, 1 h LT f 0 uyX^m^^ 

<fcv\ 1^— iftr-i>.l 5 5rffiR^^SE^T CTi^t^MLt^ £ 



[H« l ) 

@i \z.7^-rmm.^m^xm.^7—rf\^- fty??* ^m^tc c r^i^f 

±iif $0. 5 A£mtf>^y?=— hS&SfctfTfctK flflSl 2. 7mmOfe©t 

(1) 3fe« 

if yvo 4 
SgM&S ; 5 3 2 n m 
If— Afg ; 0. 7 mm 
jft&W^J ; 1. 2W 
J3&% ; 5 0kHz 
XA^fl ; 1 0 n s 

(2) tr— j^^^-^so-y 

; 1 6ffif 

(3) • 

wmmm ; i : 5 



WO 00/49605 PCT/JP99/00689 

9 

(4) mvrmi- 

^HM^^PnlPB ; 1 m r a d 
; lOOfi 

(5) ItvyX 
f e vyx 

MM&fBVffl ; 1 3mm 

; 6 1 mm 
M&m$ ; 3 5 mm 



±IS<7)^#T{C N ^Pb^H ( 3 5 mm Xlmrad = 35/xm) T*— ?IJ^g£lJ $ 

* a - hSfcf— # £M tfco a^-T-^^^tTii* it 5 m/ s 

gggf 1 0 0 /zm, iPS^!p]» y=7yV t°5/^2 0(ini©t-#f7^^ 

fee 



WO 00/49605 



10 



PCT/JP99/00689 



is * <d m m 

0° 190° *$£fc5J: 5 y h^«£frb5fit*<DtSffi|? 



WO 00/49605 



2/2 



PCT/JP99/00689 




Fig.3 




INTERNATIONAL SEARCH REPORT 



International application No. 
PCT/JP99/00689 



A. CLASSIFICATION OF SUBJECT MATTER 
Int. CI 6 G11B5/584 

According to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 6 G11B5/00-5/596 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 

Jitsuyo Shinan Koho 1922-1996 Toroku Jitsuyo Shinan Koho 1994-1999 

Kokai Jitsuyo Shinan Koho 1971-1999 Jitsuyo Shinan Toroku Koho 1996-1999 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



A. 



JP, 7-508119 , A (Minnesota Mining and Manufacturing 
Co.)/ 

7 September, 1995 (07. 09. 95) r 

Full text ; all drawings & WO, 93/26007, Al 

JP, 7-29136, A (Hitachi Maxell, Ltd. ) / 

31 January, 1995 (31. 01. 95), 

Pages 2, 3 ; Figs. 1, 2 (Family: none) 

JP, 62-192-025, A (Toshiba Corp. ) , 

22 August, 1987 (22. 08. 87), 

Full text ; all drawings (Family: none) 

JP, 4-38632, A (NEC Home Electronics Ltd.), 
7 February, 1992 (07. 02. 92), 
Page 1 ; Fig. 1 (Family: none) 



1-5 



1-5 



1-5 



1-5 



| | Further documents are listed in the continuation of Box C. Q See patent family annex. 



* Special categories of cited documents: 

*A" document defining the general state of the art which is not 

considered to be of particuUr relevance 
"E" earlier document but published on or after the international filing date 
" L" document which may throw doubts on priority cbim(s) or which is 

cited to establish the publication date of another citation or other 

special reason (as specified) 
"O* document referring to an oral disclosure, use, exhibition or other 

means 

"P* document published prior to the international filing date but later than 
the priority date claimed 



"T" later document published after the international filing date or priority 

date and not in conflict with the application but cited to understand 

the principle or theory underlying the invention 
"X" document of particular relevance; the claimed invention cannot be 

considered novel or cannot be considered to involve an inventive step 

when the document is taken alone 
"Y* document of particular relevance; the claimed invention cannot be 

considered to involve an inventive step when the document is 

combined with one or more other such documents, such combination 

being obvious to a person skilled in the art 

document member of the same patent family 



Date of the actual completion of the international search 
7 April, 1999 (07. 04. 99) 


Date of mailing of the international search report 

20 April, 1999 (20. 04* 99) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1992) 



B^ffiUS^ PCT/j P 9 9/0 0 6 8 9 



A. «W^K+5»»<0^S (BWWtfiHB (IPC) ) 
Int. CI 6 Gl 1B5/584 



■aESrtfofcJft/MRJffl. (BRffftftR (IPC)) 
Int. CI 6 Gl 1 B5/00-5/5 9 6 



0 *HSSffl*fSfe4>ff 1 9 2 2- 1 9 9 6 

0*H45tM*fflSf3fe^«. 1 97 1-1 9 99 

0*aa«Hffl*flg42t« 1994-1999 

B*S%ffltf£&ft&tt 19 9 6-1999 















A 


JP, 7-508119, a (5*y^=yrr/F*t=a77m!i^* 

7. 9£. 1995 (0 7. 09. 9 5) 
£X£HI & WO, 9 3/2 6 0 0 7, Al 


1-5 


A 


JP, 7-2 9 1 3 6, A(B±-??±JU$3Z£m 
3 1. 1M. 1 9 9 5(3 1. 0 1. 9 5) 

112, m, mi. 2M(7t 5 V u 


■1-5 


A 


JP, 62-192025, A(*|Sfc£tfc(C£) 
2 2. 8 if. 1 9 8 7 (2 2. 0 8. 8 7) 

£X ^Hi (37 T $ !) & L) 


1-5 


A 


JP*, 4-38632, A ( B *«55t*-WF^»*S;^tt) 
7. 2/3. 1 9 9 2(0 7. 0 2. 9 2) 


1-5 



tlj «3fe*±*^»«**jBrss:iRxf±«&<3>XiRo*tT 

rpj mmmmsmx\ froM&m<n±mommtt£%&m 



^O3S«?C0 fc fete 5 iffi-r 5 1 <b 



0 7. 0 4. 9 9 


20 April 1999 (20.04.99) 


B#B«Wf (I SA/J p) 
HHI#^ 100-8915 
MSf ft J3 ERtfUBHT S 4 # 3 ^ 


WWMME* 0tR©*>«*ft) 

03-3581-1101 ^ 


5Q 


9 19 7 


3 5 5 1 



iSPCT/lSA/2 10 ($2^-^) (1 9 9 8^7^) 



